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IN T R O D U C T IO N
C hem ical m owing is the outcom e of a p rogram  of research in ro a d ­
side vegetation m anagem ent in itia ted  in 1966 and  s truc tu red  to include 
four phases (T ab le  1).
Table 1. Indiana Program of Roadside Vegetation Management
Total Study First Year
Phase Designation Begin End Costs Cost Savings
I Problem Identification 1966 1970 $ 25,000 none
II Herbicide Program 1971 1973 $ 30,000 $ 300,000
III Reduced Mechanical Mowing 1974 1976 $ 45,000 $1,100,000
IV Chemical Mowing 1977 1983 $125,000 $2,000,000*
* Projected
T h e first research  phase, from  1966 to 1970, was largely one of p ro ­
blem  identification  in which surveys were conducted  to determ ine weed 
species an d  densities and  to evaluate practices of vegetation m a n a g e ­
m ent then  cu rren t. V arious herbicides were evaluated  and  a m ode of 
action  study was com pleted  tha t eventually led to m ore efficient use and  
g rea ter env ironm ental safety.
T he  second phase, developm ent of a herb icide p rogram , was the 
first to be im plem ented . T he program  was begun in 1971 with full im ­
p lem en ta tion  in 1972-1973. A fall app lication  of an environm entally  
safe am ine fo rm ulation  of 2,4-D is followed by a second application  in 
early spring on a 3-year ro ta tion .
R esearch on Phase III “R educed M echanical M owing” was in ­
itia ted  in 1971 with the first im plem enta tion  activities in 1974.
T he  project is now in Phase IV of the p rogram , “Chem ical 
M ow ing.” T he  objective is to develop and  test m aterials or m ixtures of 
m aterials tha t will elim inate  or reduce the need for m echanical m owing 
and  provide efficient total vegetation m anagem ent at reduced  cost.
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T H E  C O N C E PT  O F CH EM ICA L M O W IN G
As the nam e im plies, chem ical m owing is the use of chem icals to 
prevent grass grow th so th a t the need for m echanical m ow ing is either 
elim ina ted  or reduced . Some characteristics of the desired trea tm en t 
are sum m arized in T ab le  2.
Table 2. Desired Characteristics of a Chemical Mowing Program
1. Single spray application
2. Control of broadleaf weeds/brush/annual grasses
3. No seed heads formed in turf species
4. Maximum grass height below acceptable mowing limits
5. No mechanical mowing necessary
6. No weakening of root system; no untoward injury to desirable 
species; repeated annual use possible
7. Healthy, lawn-type appearance
8. Low cost
9. Environmentally safe
Ideally, one w ould an tic ipate  a single spray application  th a t would 
m a in ta in  m axim um  grass height below acceptab le  m ow ing lim its for 
the sta te of In d iana . It m ust be effective against bo th  fescue and  
bluegrass, the dom inan t tu r f  species in the state, as well as give control 
of b road -leaf weeds and  brush. T all annual grasses such as g ian t foxtail 
also m ust be controlled; a pre-em ergence action tha t prevents the g e r­
m ination  of seeds in the spring is one app roach .
In add ition  to the above criteria , it is im p o rtan t tha t the trea tm en t 
be environm entally  safe. T here  should be no w eakening of the root 
system of the grass, no injury to desirable species and  no carry-over th a t 
w ould lim it repea ted  annual use. A healthy, law n-type ap p earan ce  to 
the tu rf  w ould be ideal. Finally, the trea tm en t m ust be p ractical from  
an econom ic standpo in t. T he to ta l cost of a single spray application  
m ust not exceed the cu rren t m ain tenance  costs of the fall-spring spray­
ing ro ta tion  and  lim ited  3-cycle m owing. If possible, the trea tm en t 
should be designed to be not only cost-effective bu t to provide su bstan ­
tial cost savings to the state.
T h e  m ost im p o rtan t criterion , however, is th a t of seed head  su p ­
pression. Most roadsides requ ire  m ow ing to control seed heads, especially 
w ith fescue. If even a few seed heads form , the appearance  is unsightly. 
For w hatever trea tm en t is finally selected, the e lim ination  of seed heads 
is essential.
M ET H O D  OF A PPR O A C H
Independen tly  and  th rough  the assistance of industria l cooperators,
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a large n u m b er of com m ercially available and  experim en ta l m aterials 
were exam ined  for grow th re ta rd an t activity in a series of laborato ry , 
greenhouse, an d  field studies. M ore than  500 m aterials were screened. 
From  these, abou t 20 m aterials were selected for fu rth e r study.
In  subsequent investigations, a series of test plots were established 
u n de r roadside conditions to begin the evaluation of abou t 20 grow th 
re ta rd a n t m aterials selected from  prelim inary  laborato ry  and  g reen ­
house testing. M ore th a n  2,000 test plots were evaluated . Included  in 
the  evaluations were degree of grow th re ta rd a tion , effects on seed head  
suppression, color, vigor, and  grow th of u n de rg round  parts and  m ode 
of action. M easurem ents of individual p lan t parts  were taken  at weekly 
or biweekly intervals to help u n derstand  exactly how grass grow th was 
being  affected. Em phasis was on evaluating  how grow th was re ta rd ed , 
for how long, and  to w hat extent. Any m ateria l showing prom ise on one 
species was tested on o th er species as well. A pproxim ately  5 m aterials, 
effective on bo th  bluegrass and  fescue, were selected for detailed  evalua­
tion.
T he  5 m aterials to be evaluated  in m ore detail were tested in large 
plots along I -79 n o rth  of L afayette for op tim um  ra te  of app lication  at a 
fixed date  and  for op tim um  date  of app lication  at a fixed rate . D ate 
studies were in itia ted  abou t every two weeks from  early M arch to m id- 
S eptem ber in the first year and  from  early M arch to early Ju ne  in two 
succeeding years. R ate  studies were conducted  in early, m id  and  late 
spring, m id  sum m er, and  early fall in the first year and  in early, m id , 
an d  late spring in two succeeding years.
RESEARCH FIN D IN G S
O ne of the five m aterials tested over the past 3 years consistently 
gave the desired results. This was actually  a m ix ture of 3 d ifferent 
m aterials: E m bark  (1 lb /A ) plus an experim ental m ateria l, KG-1044 (1 
lb /A ) plus the L ith ium  salt of 2,4-D , L ithate  (2.5 lb /A ). A single a p ­
p lica tion  of this com bination  of m aterials in early spring (M arch 20 to 
May 1) gave com plete suppression of seed heads with both  fescue and  
bluegrass and  the sprayed roadsides m a in ta ined  a healthy  law n-type a p ­
pearance , well w ithin cu rren t m ow ing lim its, for the en tire  growing 
season w ithout the need for m echanical m owing. T he inclusion of 2,4-D 
in the m ix ture  gave control of b road -leaf weeds and  most annual 
grasses. T here  was no w eakening of the root system and  no appreciab le  
carry-over to the next season, and  all m aterials have been judged  e n ­
vironm entally  safe.
E m bark  is the p rim ary  re ta rd a n t m ate ria l in the m ix ture. Its a d ­
vantages are effectiveness, safety, and  no appreciab le  inh ib ition  of root 
grow th. Some disadvantages are tha t a high ra te  of app lication  is re ­
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qu ired  to control seed heads in fescue. These high rates m ay be in ­
jurious to native bluegrass.
T h e  K G -1044 was developed to be added  to the m ix ture  as a m eans 
of decreasing the ra te  of E m bark  requ ired  for seed head  suppression in 
fescue. This m ate ria l has the add itiona l po ten tia l of reducing  phyto tox­
icity and  im proving grass color and  appearance . It is ineffective as a 
single agent.
N either E m bark  nor KG-1044 control b ro ad leaf weeds so a th ird  
com ponent, L ith ium  2,4-D was added . L ith ium  2,4-D  was chosen on 
the basis th a t, at high rates o f app lica tion , am ine form ulations 
som etim es showed an antagonistic reaction  with low app lica tion  rates of 
E m bark . T he L ith ium  2,4-D was safe, effective, nonvolatile, and  sold 
com m ercially  as a w ater-soluble pow der (L ithate). T h e  m ain  d isadvan­
tage of L ith ium  2,4-D  over 2,4-D am ine was its g rea ter cost. At cu rren t 
m arket prices, L ithate  costs abou t 4 tim es th a t of 2,4-D am ine per 
po un d  active m ate ria l.
T h e  im portance  of the results with the E m b ark /K G -1 0 4 4 /L ith ium  
2,4-D  com bination  was th a t it establishes the feasibility of chem ical 
m ow ing for Ind iana . O ne chem ical trea tm en t, app lied  in the spring, 
has elim ina ted  seed heads in all grass species, e lim inated  weeds, and  
reduced  grass grow th to the po in t w here no m ow ing  was requ ired . T he 
trea ted  grass m a in ta ined  a un iform  height and  had  a healthy , law n-type 
appearance . T he  ap p earan ce  was judged  to be superior to th a t of a 
m ow ed roadside. Results were consistent in three consecutive years.
IM P L E M E N T A T IO N  A C T IV IT IE S  AND FU TU R E D IR E C T IO N S
T h e  m ajo r d isadvantage of the E m b ark /K G -1 04 4 /L ith iu m  2,4-D 
m ix ture  was its cost. Based on results ob ta ined  d u ring  the 1980 grow ing 
season, a m odified  com bination  was developed for app lica tion  on I -465 
for the spring of 1981. This com bination  consisted of 1 /2  lb E m bark  
plus 1 /16  lb KG-1044 plus 2.2 lb L ith ium  2,4-D  (L ithate). T he m ateria l 
was to be applied  by Clyde M ason of the G reenfield D istrict at an 
estim ated m aterials cost of $65 per acre. This cost was regarded  as 
b reak  even since the m ow ing costs on the roads to be trea ted  were about 
$25 per cycle for three-cycle m owing. A m ajo r factor in the cost was the 
KG-1044.
In February  1981 we were inform ed tha t the estim ates of the cost of 
KG-1044 has been revised upw ard  an add itiona l $62.50 per acre a p ­
proxim ately  doubling  m ate ria l costs from  th a t originally estim ated. 
Since there was no tim e to develop a su itable alternative to KG-1044 for 
the spring of 1981, the m ix ture  was applied  w ithout the KG-1044.
Over the next two years, it is ou r goal to reduce m ate ria l costs to a p ­
proxim ately  th a t of one m ow ing cycle. T h e  m in im um  ra te  o f E m bark  
requ ired  m ust be carefully ad justed  w ithin the range of 3 /8  to 1 /2  lb
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per acre. T h e  need for the L ith ium  2,4-D  m ust be clearly established. It 
m ay be possible to adjust the m ix ture to accom odate the less expensive 
am ine fo rm ulations. Finally, a less expensive alternative to KG-1044 
m ust be developed and  tested.
SUMMARY
T h e objective of this research project, full-season vegetation control 
th rough  a single spray application  and  with no need for add itiona l h e r­
b icide app lication  or m echanical m owing, has been realized. T h e  feasi­
bility of chem ical m ow ing for the state of In d iana  has been d em o n ­
stra ted  beyond reasonable doub t. T he  next objective is to m ake 
chem ical m ow ing econom ically feasible. This is pro jected  over the next 
two years with final im plem entation  an tic ipated  for spring of 1983.
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